AIMS OF THE STUDY: Given the lack of information on the relation between baseline patient, injury and treatment data and longer-term outcomes for survivors of significant trauma, the objective of this evaluation was to examine the degree to which these characteristics might predict working constraints and expenses. METHODS: 1183 significantly injured patients (New Injury Severity Score >8) of working age were treated at a Swiss trauma centre. Only patients insured by the largest national accident insurer, Suva, were included. Their sociodemographic, trauma, treatment and early clinical status data were evaluated against insurance variables for 4 years post-injury (uni-and multivariate analysis, R 2 ).
Introduction
Injury is a substantial cause of morbidity and mortality in both developed and developing countries [1] . The topic and the differences observed between countries are so important that a number of investigational groups, such as those involved in the Global Burden of Disease and Injury studies, have tried to quantify its important contribution to the overall burden of disease of injury deaths and disability by world regions [1] . Most of the relevant studies only report on outcomes such as mortality and morbidity [2] [3] [4] . In contrast, Nemunaitis et al. stated that trauma system effectiveness must rely on more than mortality statistics to assess the overall effectiveness of the system of care and the ultimate burden of injury on society [5] . The comprehensive measurement of function, disability, health and quality of life outcomes after injury is of fundamental importance to trauma care [6] . For the individual of working age, resulting disability has an important impact on his or her ability to return to work. Therefore, incapacity in itself, as well as the duration and degree of inability to work, are well accepted indicators of the daily functional status of the injured patient [7, 8] . From a socioeconomic perspective, particularly for the insurance systems of developed countries, quantifying resultant loss of labour and costs involved is indispensable. As a result of a consensus meeting, Ardolino et al. in 2012 concluded that return to work is an important longer-term outcome measure, albeit a complicated issue. The authors proposed assessment of return to work in an effort to fully estimate the burden of injury at individual and wider levels [9] .
Currently, little is known about the prognostic factors that indicate longer-lasting reduced capacity for work (RCW) and/or the financial expenses associated with significant injury in people of working age. In 2016, Gabbe et al. stated a clear need for longer follow-up of patients to quantify the burden of major trauma more fully and to further improve prognostication [7] . Furthermore, reported predictors of return to work differ between studies [10] . In a systematic review on the topic, Clay et al. stated that surprisingly few studies assessed the role of potential determinants in multivariate analyses. They concluded that there is still insufficient evidence to reliably identify variables that act as prognostic determinants of return to work and duration of time away from work [11] . A recent systematic review documented the low level of reporting on compensation systems in studies of return to work or work disability, indicating the need to improve the reporting in published papers on compensation systems [12] . In particular, only small studies are available regarding the possible impact of patient, injury and initial trauma treatment risk factors on insurer related functional and financial longerterm outcomes [13, 14] . In Switzerland health insurance cover is compulsory for all residents living and all employees working in the country [15] . Moreover, all employees working in Switzerland are required by law to be specifically insured against accidents [16] . Those with accident insurance also benefit from financial compensation for subsequent disability, such as pensions or attendance allowances calculated on the basis of the insured person's insured income [17] . The largest accident insurer, the Swiss National Accident Insurance Fund (Suva), insures approximately every second Swiss employee against the consequences of occupational and non-occupational accidents [18] . Despite such detailed regulations, to the authors' knowledge, for Switzerland also no systematic evaluations are available investigating in a standardised, prospective manner the potential impact of sociodemographic, injury, early treatment and patient outcome related variables on RCW and associated accident insurer efforts in significantly injured patients.
Given this lack of knowledge, in a pilot scientific cooperation the main Swiss accident insurer Suva provided longerterm outcome and insurance data for further evaluation of consecutively collected trauma cases treated in a Swiss trauma centre. The present prospective longitudinal study had three main objectives: 1. to capture patients' RCW in a cross-sectional cohort of significantly injured patients of working age over 4 years following trauma;
2. to investigate the prognostic impact of several demographic, injury, early treatment and patient outcome related variables (baseline factors) on resulting RCW; and
3. to determine the relationship of basic factors and longer-term RCW with resulting patient's integrity compensation and injury-related costs from an accident insurer's perspective.
Materials and methods

Study design
This prospective longitudinal investigation took place at one of the 12 Swiss trauma centres officially assigned to the treatment of severe trauma (highly specialised medicine, HSM) and was approved by the regional ethics committee (PB_2018-00079). In the study period from 1 January 2010 to 31 December 2014 a total of 1183 patients aged ≥16 years who arrived at the hospital within 24 hours after sustaining injury were treated for significant trauma (New Injury Severity Score [NISS] ≥8). Of these, 714 were of working age (male aged 16-64 years, female 16-63 years at the time of accident), of whom 372 were insured by the Suva. After the exclusion of cases for which the Suva did not provide insurer data for procedural reasons, even though the patients were insured by the Suva (e.g., military cases, persons living outside Switzerland or employees of the company) and the exclusion of all those who died during hospital stay, 1 to 4 years of Suva-data were available for evaluation in 346 cases (see fig. 1 ).
Baseline demographic, injury and treatment variables (acquired by hospital staff)
Data were prospectively obtained and systematically recorded. All demographic, injury and treatment data were collected by specifically trained hospital study nurses not involved in the treatment of individual cases. Demographic characteristics included age at time of injury (years), gender (male/female) and nationality (Swiss yes/no). Pre-hospital variables were extracted from the ambulance or helicopter documentation. For the emergency period of treatment, the first available value, either preclinical or on arrival at the hospital, was used for analysis. Injury-related variables were first systolic blood pressure (mm Hg), first pulse rate, first respiratory rate, first oxygen saturation (%), trauma energy graded as high (traffic accident, fall from >3 m or a gunshot injury) or low (all other cases), monotrauma vs multiple injuries (Abbreviated Injury Scale [AIS] score >0 in at least two body regions), the Glasgow Coma Scale (GCS) score (first available value) [19] , the mechanism, Glasgow Coma Scale, age and arterial pressure (MGAP) score [20] , the AIS score [21] , the ISS and NISS using version 2005, update 2008 of the Trau-maRegister of the German Trauma Society(DGU®); the Glasgow Outcome Scale (GOS) score [22] at the end of hospitalisation, and expected risk-adjusted mortality measured with the Revised Injury Severity Classification 2 (RISC2) [23] . Injury severity was determined based on the maximum information available at the end of hospitalisation. In this context, "severe trauma" was defined according to the Swiss HSM trauma criteria: ISS ≥20 or an AIS head score ≥3 [24] . Treatment process variables included rescue by helicopter, secondary care (emergency transfer from another hospital), need for emergency intubation (yes/ no), emergency surgery (following the TraumaReg-isterDGU® criteria, yes/ no), admittance to the intensive care unit (ICU, yes/ no), surgery (yes/no), length of hospital stay, mean nursing workload per patient (LEP®) [25] , transfer to a rehabilitation clinic following initial hospital stay (yes/no) and discharge home after hospital stay (yes/ no).
Longer-term insurer variables
Patients were included in the group of "Suva-insured" on the basis of information given by the Suva. Under the terms of a contract agreed specifically for this investigation the following outcome variable data [13, 14] per patient were retrieved from insurance databases and supplied by the Suva:
1. RCW information, i.e., the medically graded percentage of incapacity to work (PRCW) resulting from the accident compared with before injury (independent from retirement in the meantime or other disease-dependent incapacity to work) was recorded for yearly reporting dates over the 4-year follow-up period (i.e., at days 360, 720, 1080 and 1440 after trauma).
2. Detailed specifications of costs calculated and to be defrayed by the Suva ("costs from an accident insurer's perspective"): (a) Total insurance costs, including both direct healthcare costs and daily allowances (in cases of at least partial incapacity to work until either full ability to work is achieved or disability pension is awarded). (b) Integrity compensation (the one-off capital cash benefit in the event of lasting and significant impairment, calculated as a percentage of the highest amount of the insured wage). (c) Pensions for invalidity and for the bereaved (payments and capital reserves).
Such costs (CHF) were cumulated over the 4-year followup period.
Direct healthcare costs include costs for ambulatory and inpatient cure, nursing costs, and expenses for rescue, medication, auxiliary devices etc. Direct health costs (CHF) were also cumulated for the 4-year period after injury. Integrity compensation is paid in cases of permanent physical or psychological infirmity, with the amount of recompense depending on the officially determined severity of impairment (0-100%, see Suva regulations) [14] . The integrity compensation at the time-point 4 years after the accident was taken for this evaluation (in %).
Operationalisation and analysis of variables
Further operationalisation and subsequent analysis of data, including original Suva variables, for this investigation were undertaken independently from the Suva. To allow any comparison with the literature, reduced RCW is displayed in two ways: (a) as a dichotomous variable (RCW yes/no), i.e., the fact of a partial or total incapacity to work following injury versus no incapacity to work, and (b) as a continuous variable, i.e., percent RCW (PRCW), mean percentages at the 1-, 2-, 3-and 4-year time-points (0--100%). Patients may experience a fluctuating (in)ability to work (as illustrated in fig. 2 below), i.e., not all cases remain stable and capacity to work can improve or deteriorate over the years following injury, whereas the study objective was to obtain a comprehensive longer-term overview and not to only assess single years. Therefore, for the key operationalisation of patients' longer-term incapacity for work an overall mean 4-year RCW (RCW 1-4y) and for further analysis, mean RCW over the years 2-4 (RCW 2-4y) after injury were calculated and used.
Statistics
Results are presented as mean ± standard deviation (SD) and medians with quartiles or number and percent. All statistical tests were two-tailed. Parametric Student's t-test and nonparametric Mann-Whitney U-test were used for comparison of means. Chi-square analysis was used to test categorical data. Pearson correlations were used to calculate univariate relationships between independent and dependent variables. In the univariate analysis, missing data were excluded case-wise or for correlations pair-wise. For uni-and multivariate analysis, R 2 (coefficient of determination) is given to highlight the strength of relationship of the effects found. For multivariate regression models the adjusted R 2 was used for interpretation. Linear regression analyses were calculated including all variables found to be significant in univariate analysis except composite variables like (N)ISS, RISC or MGAP due to their multicollinearity with their variables of origin. Due to their highly skewed distribution, insurance costs were transformed into logarithmic values for further analysis. Variables were organised in expedient blocks: (1) demographic variables; (2) trauma mechanism; (3) injury-related variables; (4) treatment-related variables; (5) patient's condition at hospital discharge. In each of those blocks, variables were entered forward stepwise, with an entry criterion of p <0.05. Because the presented variable data were almost complete (26 patients with any missing value and a maximum of 7 missing values per variable), missing values were replaced by the mean values of the total sample. In the tables, B with 95% confidence interval (CI), beta and p-value of the last model as well as R 2 , adjusted R 2 , R 2 change and p-value change for each step are shown. Data were analysed using SPSS TM for Windows 24 (Armonk, NY: IBM Corp, USA), and a p value <0.05 was considered significant.
Results
The investigation included 346 significantly injured Suvainsured patients, all aged >15 years and treated at a Swiss trauma centre ( fig. 1 ). Thirty-five percent of patients (n = 121) experienced a RCW at least once over the four annual observational time-points. Details of the study cohort comparing the subgroups of patients with or without a RCW in terms of baseline sociodemographic, injury, treatment process and outcome characteristics as well as longer-term insurance-related variables are given in table 1.
Descriptive RCW data
One year after trauma, the average percentage of reduced capacity to work (PRCW) was 27.0%. In the subgroup of patients with a RCW, the average PRCW was 77.3%. The percentage of individuals with a RCW decreased from 32.7% at 1 year to 19.9% at 4 years after injury, with 10.4% being fully and 9.5% partly incapable of work at 4 years. The percentage of patients not fully capable of working but fully capable 1 year later decreased from 10.7% at 1 year to 1.7% 3 years after trauma ( fig. 2 ). Overall, 6.9% of the injured did not return to work during the 4-year study period. The number of patients with a RCW did not decrease between the third and fourth year after trauma. A RCW between 1 and 4 years following injury was twice as likely in patients with major trauma (ISS >15; 51.6%) than in the less severely injured (25.5%, p <0.001; see supplementary table S1 in appendix 1). Correspondingly, all other investigated Suva outcome variables, such as integrity compensation rate or insurance costs on average showed higher values in major trauma patients (all p <0.001). Not all patients with a RCW were fully (100%) incapable of working. One year after significant injury, 22.3% of all patients were fully and 10.4% were partly incapable of working. These percentages decreased to 14.5% and 8.7%, respectively, at year 2, and to 11.3% and 8.4%, respectively, at year 3, and stabilised at 10.4% and 9.4%, respectively, at year 4 (table S2) . Patients' change of capacity to work over the observation period is illustrated in figure 2 , which shows an annual increase with a maximum at the last follow-up. The illustration depicts how the percentage of RCW patients who are again capable of working the following year changed from 10.7% of the entire population in the first year to 1.7% in the third year after trauma. On the other hand, each year 1-2% of all patients presented with a deterioration in their ability to work.
Comparative longer-term outcome data
In comparison with patients with no RCW at any point, patients who had not regained their full capacity to work (RCW) at any of the four observational time-points were found to be significantly older, less likely to be Swiss, to have sustained more severe injuries (both in the NISS and ISS) and, especially with spinal injuries, were more likely to have undergone early intubation (table 1), In addition, patients who experienced a RCW stayed longer in hospital, were in a worse condition at the time of hospital discharge (GOS score) and were more often discharged into a rehabilitation clinic. Insurer's medical expense payments were several times higher for RCW than for non-RCW cases (p <0.001). From an insurer's perspective, the resulting integrity compensation rate per patient yielded a relevant correlation with the mean incapacity to work over the 4-year observation period (Pearson r = 0.57, R 2 = 0.33), with an average integrity compensation rate of 24.4% in RCW cases versus 1.3% in non-RCW cases (p <0.001). The Suva calculated mean total insurance costs per significantly injured patient to be CHF 176,000 ± 315,000, and almost 10 times higher in cases with a RCW at least once over the 4-year period than in those with no RCW (p <0.001; table 1). Thus, 81% of the significantly injured caused insurance costs ranging from CHF 10,000 to one million; for 4.2% of patients' expenses were expected to exceed one million CHF. Figure 3 illustrates the distribution of lifetime expected total insurance costs per case, also for the groups with and without RCW. Figure 4 shows that 10% of trauma survivors accounted for 87.5% of the study cohort's total insurance costs, 75.9% of healthcare costs and 92.5% of integrity compensation costs.
In univariate analysis ( fig. 5 ), the highest associations with all investigated longer-term accident-insurer variables was found for the outcome at hospital discharge measured as the GOS score (best with direct healthcare costs, Pearson r = 0.65). Total insurance costs demonstrated a moderate association with injury severity (NISS) and expected mortality (RISC2; all Pearson r >0.45). Integrity compensation correlated second best with the NISS (Pearson r = 0.44).
In multivariate analysis of PRCW (table 2) , the demographic variables "not being Swiss" and "higher age" together explained 7% (non-adjusted) of the variance of the mean PRCW 1-4 years after trauma. Trauma mechanism (car accidents) added 1%, injury-related variables 17%, hospital treatment (LEP and intubation) and patient condition variables (GOS at hospital discharge) another 6% and 11%, respectively, to give a total of 42% of the variance (non-adjusted) or 40% (adjusted). To answer the question as to which variables are most important in explaining the change of PRCW over the years 2-4, we additionally calculated a linear regression analysis corrected for PRCW in the first year (see supplementary table S3 in appendix 1). Trauma mechanism and injury severity (car accident, higher AIS head and AIS spine, and higher first pulse rate explained 4%, treatment-related variables (LEP and intubation ICU) added another 6% and patients' condition at the time of hospital discharge (GOS at hospital discharge and not discharged home) an additional 4% of the change of PRCW over the years 2-4 after injury, to give an overall variance of 9% (non-adjusted) or 8% (adjusted).
In the multivariate analysis of total insurance costs (table  3) , demographic variables explained 7% of the variance. Trauma mechanism added 3%, injury-related variables 23%, hospital treatment and patient condition variables another 18% and 10%, respectively, to give a total of 61% (non-adjusted) or 60% (adjusted) variance.
For healthcare costs only (table S4) , demographic variables explained 1% of the variance, trauma mechanism added 3%, injury-related variables 26%, hospital treatment and patient condition variables at hospital discharge another 23% and 11%, respectively, to give a total variance of 64% (non-adjusted) or 63% (adjusted).
For insurer's integrity compensation only, i.e., total insurance costs without direct healthcare costs (table S5) , demographic variables explained 18% of the variance, trauma mechanism added 2%, injury-related variables 13%, hospital treatment and patient condition variables another 7% and 6%, respectively, to give a total variance of 46% (nonadjusted) or 44% (adjusted).
Discussion
This first prospective longitudinal four-year follow-up evaluation of longer-term capacity to work and accident insurer costs relating to significantly injured persons treated at a Swiss trauma centre produced three major findings.
First, 1 year after trauma, every third patient presented with a resultant RCW. The mean incapacity to work in cases with a RCW was 77%. Over the 4-year observation period, apart from exceptions, more than half of the individuals with RCW had a steady increase in their capacity to work. On the other hand, from a yearly surveillance perspective, the number of patients with a RCW stagnated 3 years after trauma. Four years after injury, every fifth injured patient still reported a RCW, and every tenth patient was totally incapable of work. In the subgroup of more severely injured (ISS >15), RCW had already stagnated in the second year after trauma, with every third patient affected.
Reviewing the according literature, apart from a limited number of relevant investigations, the reader realises the constraint of poorly comparable cohorts in the various studies published, with important differences in national health management and insurance provision between different countries [7, 10, 14, [26] [27] [28] [29] [30] [31] [32] . This makes any comparison highly tentative. It appears that even the question of whether there is any improvement in RCW following trauma in developed countries over past decades due to recent medical improvements cannot be answered in a profound manner [7, 26] . Given, for example, the observed impact of patients' injury severity on subsequent RCW (as discussed later), the observation that injury severity differs importantly between published cohorts (ISS >8 [30] , ISS >10 [26] , ISS >12 [7] , mean ISS 14 [10] , NISS >15 [28] , ISS >15 [31] , median ISS 17 [29] , ISS >15 [27] , mean NISS >20 [33] , polytrauma [14] ) makes it almost impossible to compare the resulting widely distributed data on ca-pacity to work. In addition, in most cases only (no) return to work [10] or unemployment rates (26-48% at 1 year [26, 27] , 29% at 4 years [29] , after trauma) are presented. More detailed percentages of return to work or vice versa RCW (PRCW) are rarely published. The National Study on the Costs and Outcomes of Trauma (NSCOT) revealed an average 1-year RCW rate of about 50% for both trauma and non-trauma centres (mean NISS >20) [33] . To the best of our knowledge, for Switzerland also no well-contrastable information is available. The corresponding information on comparable longer-term RCW is even scarcer. Soberg et al. reported an increasing rate of complete return-to-work rate, at 29% 1 year after injury up to 49% 5 years after trauma. At five years, 23% of the injured were receiving full disability benefits [28] . Overall, the 1-4 year (P)RCW rates found for our Swiss cohort of significantly injured patients appear to be in line with the data published for other developed countries.
Second, as part of the exploration of possible associations of demographic, trauma, treatment and short-term out- AIS = Abbreviated Injury Scale score; CI = confidence interval; GCS = Glasgow Coma Scale score, first available value; GOS = Glasgow Outcome Scale; ICU = intensive care unit; LEP total = nursing workload per patient; PRCW = percentage RCW, percentage of reduced capacity to work Linear stepwise regression analysis: block 1 = demographic variables; block 2 = trauma mechanism; block 3 = injury-related variables; block 4 = treatment-related variables; block 5 = patient condition at hospital discharge 29 .283 AIS = Abbreviated Injury Scale score; GCS = Glasgow Coma Scale score age and arterial pressure; GOS = Glasgow Outcome Scale score at the time of hospital discharge; ICU = intensive care unit; LOS = length of hospital stay Linear stepwise regression analysis: block 1 = demographic variables; block 2 = trauma mechanism; block 3 = injury-related variables; block 4 = treatment-related variables; block 5 = patient condition at hospital discharge come-related factors with an accident insurer's measures of outcome, multivariable analysis showed that all the investigated parameters taken together provided 40% of the information predicting the mean PRCW between the 1and 4-year time-points. Not unexpectedly, about half of this predictive power (17%) was explained by measures of injury severity, mostly on the GCS score, but also for injuries of the extremities, head and spine. The next most important predictive factor was found to be the patient's condition on hospital discharge as measured in the GOS (10%). Other factors describing aspects of demography, injury mechanism or hospital treatment added only limited information to the prediction of longer-term RCW.
This information matches the literature, which indicates that the extent to which parameters of injury severity contribute to the prognosis of longer-term incapacity to work is less than might be assumed at first glance [34] [35] [36] . It appears plausible that, apart from age, it is mainly the severity of the trauma sustained that explains a patient's resulting RCW [26] . In our study this was particularly valid when the block of variables constituting different aspects of injury severity, which remained significant in multivariable analysis, were bundled together. Among composite scorings of injury severity investigated (such as the ISS, NISS or RISC scores), which were excluded from multivariate analysis because of statistical collinearity effects, in univariate analysis the NISS (r 2 = 14%) demonstrated the best correlation with longer-term RCW. Several authors reported on a significant correlation of injury severity with RCW as measured on the ISS or for specific injuries such as pelvis, spine or extremity lesions [7, 10, 27, 29] at least 1 year after injury. A large Danish trauma centre investigation found a relative increase in retirement risk of 1.04 (95% CI 1.03-1.05) per ISS point [37] . Similarly, of the sociodemographic factors investigated, a significant association of older age with worse outcome with regard to return-to-work was found in the literature [29, 37] and in the present study. We did not find any studies with which to compare our data with regard to the impact of patients' nationality on longer-term capacity to work. The finding that not being Swiss was a significant risk for RCW and/or incapacity to work in the longer-term may be largely due to the fact that foreigners in Switzerland more often hold blue collar jobs and are consequently exposed to a higher risk of occupational injuries. This carries with it the longerterm consequence that a return to physical work is more difficult to achieve than with non-manual labour. In their single centre evaluation of 75 major trauma patients with 5-year follow-up data, Soberg et al. [28] found no correlation of injury severity (NISS), gender or age with return-towork. Instead, they reported on higher education and white collar professions as significant predictors of longer-term return to work. We cannot comment on these findings as these variables were not part of our hospital data collection and could not be provided by the insurer. In a populationbased, prospective cohort study using the Australian Victorian State Trauma Registry and including a total of 1086 working age individuals who had suffered major trauma (ISS >12), Collie et al. found that, compared with early sustained return to work, manual occupation and injury in a motor vehicle accident were predictors of delayed and/ or no return to work [29] . In our Swiss cohort, multivariate analysis showed that victims of car accidents had a higher rate of RCW than other injured persons. Interestingly, following a systematic review of acute orthopaedic trauma, Clay et al. in 2010 concluded that, other than the role of education and blue collar work, there is insufficient evidence to reliably identify variables that act as prognostic determinants of return to work and agreed with other authors that there is a pressing need for larger more methodologically rigorous prospective studies [11] .
A recent US study on over 950,000 trauma patients from the National Inpatient Sample included multivariate analysis and found length of stay (LOS) to depend on access to post-acute facilities, i.e., the authors reported a longer LOS in insured patients [38] . Even though the timely organisation of post-acute care is a challenge for Swiss centres also, one major difference compared with the US and other countries is that, because insurance is obligatory, there are hardly any patients without insurance. Nevertheless, daily experience suggests that there might be an impact on the LOS and on rehabilitation following hospital discharge in Switzerland due to differences in operational characteristics across the different commercial insurers [15] . In this study involving only cases insured by the largest Swiss accident insurer, a low correlation of longer LOS with later RCW was found in multivariate analysis. In addition, the need for ICU treatment enhanced the prediction of longerterm RCW. Surprisingly, even though measures of outcome and quality of life are increasingly acknowledged as an indispensable part of quality control in the treatment of trauma, we did not find any studies on the correlation of patient status at the time of hospital discharge with later return to work. In our investigation, poor patient health as measured on the GOS correlated second best with resultant longer-term incapacity to work. Ultimately, in agreement with the literature, only a small amount of the information necessary to predict a patient's future susceptibility to RCW is already available at the time of hospital discharge. In this study of the significantly injured, it was possible to predict 40% of the variance of patients' PRCW based on our study variables. Some work-related factors were not available for our evaluation, such as educational or professional level [11, 28, 29] , opportunities for modified return to work [39] , individual work satisfaction, personal attitude towards work in general, amount of self-efficacy, expectations for recovery and return to work [40] . These should be included in future studies in an effort to gain a better understanding of and potentially minimise patients' RCW following trauma.
Third, with regard to total insurance costs arising as a result of the significantly injured, the Suva calculated a sum of about CHF 175,000 per person included in this study. The mean total insurance costs in cases with RCW at least once at any of the four annual observational timepoints were found to be in the same range as those calculated for non-survivors (not included in this evaluation: CHF 400,000-450,000), i.e., almost 10 times higher than for individuals with no RCW. On the one hand, almost two thirds of cases generated insurance costs below CHF 100,000 but, on the other hand, in less than 5% of cases insurance costs exceeded CHF 1 million. This shows that, from the insurer's perspective, one tenth of patients accounted for almost nine tenths of the total insurance costs needed for the total cohort. Studies of trauma-related med-ical economics indicate that most costs are incurred by a small number of working people who do not return to work [40] . With regard to the subcategory of healthcare costs (about CHF 80,000 per individual in our study), one tenth of the cases were responsible for three quarters of expenses. Whereas healthcare expenditures explained about three quarters of total Suva costs for individuals without RCW, they accounted for only two fifths for RCW patients. Overall Suva costs in the RCW group were mainly determined by long-term compensation payments: RCW cases had an almost 20-fold higher mean integrity compensation rate compared with non-RCW cases. Corso et al. estimated that in the USA in the year 2000 total medical and productivity losses resulting from injuries exceeded $400 billion with 80% of the total resulting from lost productivity [41] . Multivariate analysis of our data regarding accident-insurance costs demonstrated higher explained variances than those found for RCW (40%), with total insurer costs (60%) being best explained by combined variables of injury severity (23% variance), followed by treatment-related variables, especially length of stay (18% variance) and short-term outcome as revealed in the GOS (10% variance). The correlation of investigated parameters with direct healthcare costs only was somewhat higher (63%) whereas integrity compensation explained 44% of the variance -about the same as for PRCW. As we found no similar investigations in the literature to compare these data with and because of the main objectives and the pilot character of this investigation, we did not go into further details in the analysis of cost data. Given, for example, the specific injury-independent caveats related to the definition of single variables such as integrity compensation (e.g., whether included patients have children or the upper limit of salaries included) any interpretation has to be undertaken very carefully. For major trauma patients (ISS >15, year 2004) in an Australian centre, Rowel et al. estimated the average 1-year post-discharge direct and indirect costs to be A$78,577 and A$24,273, respectively. Ten years earlier, a retrospective single-centre study reported on Suva data in major trauma cases (ISS >13): at 5 years, one third of those injured were disabled, causing discounted average lifelong total costs of US$1,293,800.00, compared with the two thirds of patients who recovered without any disabilities with incurred costs of US$147,200. Two thirds of these costs were attributable to a loss of production [13] . Overall, comparing economic data is very difficult from an international point of view owing to differing health standards and insurance systems and any comparison has to be undertaken very carefully.
This study is not without limitations. In addition to the constraints already discussed, this Swiss cross-sectional study is basically limited to the cohort of patients and variables investigated and tested. A recent systematic review of 15 studies found 68 different factors to be examined as predictors of return to work [11] . Recent reviews demonstrated that, in addition to the variables investigated in our study, a variety of personal and social factors have positive and negative influences on sustainable return to work.
If possible, future studies should therefore also include variables addressing social environment or personal factors such as attitudes and self-efficacy, as well as economic status, length of absence or job security [42] . The main longer-term outcome measures of our inquiry, such as RCW, were restricted to official accident-insurer data with the advantage of offering a 95% follow-up rate, which is much higher than normally presented in the literature. As such, the medically graded (P)RCW given by the insurer is accident-specific and, per definition, independent from retirement or other disease-dependent incapacity to work in the meantime. As demonstrated in earlier work, patients may be considered comparable from a statistical point of view whether insured by the main accident insurer Suva or not, provided groups are adequately controlled for age and gender [43] . The statistical procedure to enter in the block and stepwise model variables that were not significant in the final model (trauma mechanism or first GCS score) was undertaken because of multicollinearity, which was mostly of all of injury variables with outcome variables and not due to multicollinearity within the blocks. We preferred this way of presenting regression models because the main objective was to evaluate to what extent such blocks of variables (e.g., sociodemographic, injury, treatment process and early outcome characteristics) would additionally explain longer-term outcome measured as RCW.
Since the survey was confined to insured injured persons only, we cannot comment on the positive or negative effects of financial compensation on health outcomes, a topic still under debate [29, 40, 44, 45] . This research did not include any data on patients' subjective rating of quality of life or functional outcome [25, 46] nor on individual case experiences [40] . On the basis of our outcome measures we cannot make any valid statements on estimated long-term outcomes such as disease-adjusted life years (DALYs) [1] or on the management of disability [47] , as has been discussed in the literature. Among other factors not investigated by us, for example older age or closeness to retirement might have an additional impact on RCW. Given the lack of literature on this topic, the current evaluation on purpose studied a heterogeneous cohort of traumatised patients, all presenting with a minimum injury severity of NISS ≥8, with the objective to investigate a large trauma centre cohort. As such, we intentionally restricted our research to RCW following trauma (in contrast to ability to work, for example, after sick leave [48] ), but did not concentrate only on specific (and often rare) injuries such as burns [49] or spinal cord lesions [50] , topics moreover already covered by distinct reviews or might be the focus of future studies.
In conclusion, this longitudinal single-centre evaluation of significantly injured patients confirmed the existence of important longer-term residual problems in a high proportion of patients, demonstrating 4 years after sustained trauma an (at least partly) RCW in every fifth case and total inability to work in every tenth case. The basic sociodemographic, injury, early treatment or patient condition characteristics under investigation provided two fifths of the information explaining resultant RCW. Suva, the participating accident insurer, calculated an average of CHF 420,000 total insurance costs per RCW case, almost 10 times more than for individuals without RCW. Among the baseline variables investigated, injury characteristics appeared to have the largest impact on longer-term outcome as measured by RCW or accident insurer costs. From an insurer's perspective, one tenth of patients accounted for almost nine tenths of total insurance outlay needed for the total cohort. Given the significance of these findings, fur-ther studies are needed to better understand the main prognostic factors for longer-term incapacity to work with the aim of predicting as soon as possible after injury, and consequently minimising long-lasting RCW with its associated costs.
